Effects of substance P on inositol triphosphate accumulation, on contractile responses and on arachidonic acid release and prostaglandin biosynthesis in rabbit iris sphincter muscle.
Addition of substance P (10(-7) to 10(-6) M) to rabbit iris sphincter muscle induced: (a) a rapid phosphodiesteratic breakdown of phosphatidylinositol 4,5-bisphosphate (PIP2) into 1,2-diacylglycerol (DG), measured as phosphatidic acid, and inositol triphosphate (IP3), measured by anion-exchange chromatography; (b) a rapid and strong contractile response, and (c) a rapid release of prostaglandin E2 (PGE2), measured by radioimmunoassay, and rapid release of 14C-labeled arachidonic acid, measured by radiochromatography. These substance P actions are concentration and time-dependent, and are blocked by substance P antagonist, [D-Pro2, D-Trp7,9]SP. The effects of substance P on arachidonic acid release and PG synthesis are not mediated through the cyclo-oxygenase and lipoxygenase pathways. Substance P exerted little effect on PGE2 release by the iris dilator muscle. We conclude that substance P, which is liberated from the sensory nerves that innervate the sphincter region of the iris and plays a role in miosis, may function as a Ca2+-mobilizing agonist in this tissue. Thus, a substance P-induced release of IP3 and formation of DG, a source for arachidonic acid in PG synthesis, followed by Ca2+ mobilization could underlie the mechanism for the biological actions, such as muscle contraction, of the neuropeptide reported in the eye. However, the precise relationship remains to be established.